Lipid emulsion reverses bupivacaine-induced asystole in isolated rat hearts: concentration-response and time-response relationships.
The concentration-response and time-response relationships of lipid emulsions used to reverse bupivacaine-induced asystole are poorly defined. Concentration response across a range of lipid concentrations (0-16%) to reverse bupivacaine-induced asystole were observed using isolated rat heart Langendorff preparation. Cardiac function parameters were recorded during infusion. Concentrations of bupivacaine in myocardial tissue were measured by liquid chromatography and tandem mass spectrometry at the end of the experiment. Although all lipid-treated hearts recovered (cardiac recovery was defined as a rate-pressure product more than 10% baseline), no nonlipid-treated hearts (control group) did so. The ratio of the maximum rate pressure product during recovery to baseline value demonstrated a concentration-dependent relationship among lipid groups, with 0.25, 0.5, 1, 2, 4, 8, and 16%. Mean ± SD values for each corresponding group were 22 ± 4, 24 ± 5, 29 ± 6, 52 ± 11, 73 ± 18, 119 ± 22, and 112 ± 10%, respectively (n = 6, P < 0.01). Rate-pressure product in lipid groups with 4-16% concentrations was lower at 15-40 min than at 1 min, showing a decreasing tendency during recovery phase (P < 0.01). The concentration of myocardial bupivacaine in all lipid-treated groups was significantly lower than in the control group (P < 0.01). It was also lower in lipid groups with 2-16% concentrations than in those with concentrations at 0.25-1% (P < 0.05), with the 16% group lower than groups with 2-8% concentrations (P < 0.001). Lipid application in bupivacaine-induced asystole displays a concentration-dependent and time-response relationship in isolated rat hearts.